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Supplementary Figure 1 (related to Figures 1 and 2). Single molecule analysis of DNA 

replication in HMGB1-KO and H1-TKO cells. 

(a) Immunoblot analysis of HMGB1 levels in primary MEFs obtained from embryos of the indicated 

genotype. TUBULIN was used as a loading control. Frequency distribution of inter-origin distances 

(b, g) and fork rates (c, h) in MEFs WT, MEFs HMGB1-KO, mES WT and mES H1-TKO. (d, i) 

Scatter plot of the distances covered by right-moving and left-moving sister forks during the IdU 

pulse. The central areas delimited by red lines contain sister forks with less than a 30% length 

difference. The percentage of asymmetrical signals in each cell type is indicated (lower right of plots). 



(e, j) Statistical analysis of IODs, fork rates and fork asymmetry in the four cell types. (f) IGV 

snapshots showing the SNS coverage at the histone gene locus in mES WT (blue tracks) and in mES 

H1-TKO (red tracks). The deleted genes H1c, H1d and H1e are highlighted in bold letters.  



 

 
 

Supplementary Figure 2 (related to Figures 1 and 2). Replication initiation profiling by SNS-

Seq. 

(a) Schematics of sucrose gradient fractionation of replication intermediates and representative 

gradient profile. The fractions used for SNS library preparations are shown. See Methods for details. 

(b) Summary table of aligned reads and identified ORIs at each SNS-Seq library. Colors are as in 

Figures 1 and 2. (c) Clustered heatmap of pair-wise correlation between ORIs identified at the 8 SNS-

Seq experiments illustrated in Figure 2a. (d) Fraction of reads in peaks (FriP) analysis (1) in each 

SNS-Seq library illustrating the low SNS enrichments detected in H1-TKO cells. FriP was calculated 



as the number of reads overlapping a peak divided by the total number of reads, normalized by the 

genome fraction in peaks to account for the differences in ORI numbers between experiments. 



 

 
Supplementary Figure 3 (related to Figures 1 and 2). Replication rates of HMGB1-KO and H1-

TKO cells. 

(a, d) Cell cycle distribution of MEFs WT, MEFs HMGB1-KO, mES WT and mES H1-TKO. The 

percentage of actively replicating cells evaluated by IdU incorporation after 20 min pulse is indicated 

(right side of plots). (b, e) Percentage of cells at each cell-cycle stage determined from (a). (c, f) 

Percentage of early, mid and late-S cells determined by scoring EdU replication-foci patterns (2). 

 



 
 

Supplementary Figure 4 (related to Figure 2). Replication fork dynamics and gene expression 

analysis of mES WT and H1-TKO cells. 

(a) Immunoblot analysis of P-MCM2 and MCM2 levels in WT and H1-TKO cells upon various drug 

treatments. (b) Statistical analysis of IODs, fork rates and fork asymmetry in cells treated with PHA-

768491 or ribonucleosides for 100 minutes (Figure 2f-h). (c) GO term analysis of genes displaying 

differential expression between WT and H1-TKO cells. (d) Enrichment values of the indicated GO 

biological processes in differentially expressed genes. Data are from Geeven et al. (2015)3. 



 

 
 

Supplementary Figure 5 (related to Figure 3). Comparative analysis of mES cells replication 

timing regions with published datasets. 

(a) Coverage analysis of Early (E) and Late (L) replication domains in WT mES cells with those 

reported in Hiratani et al. (2008)4; HE, Hiratani-Early and HL, Hiratani-Late, in % of bp. Median 

values are indicated by a black line and means by a red dot. Data not included between the whiskers 

are plotted as outliers (empty dots). (b) Percentage of altered timing regions in H1-TKO cells 

overlapping with replication domains changing replication timing along mES in vitro differentiation 

towards neural progenitors (Hiratani et al., 2010)5. (c) Percentage of regions with advanced (Adv) or 

delayed (Del) replication timing in H1-TKO cells displaying alterations in H3K4me1 and H3K4me3 

levels, as reported for the chromosomal domains with changes in their structural segmentation in the 

same cell type (Geeven et al., 2015)3. 

 



 
 

Supplementary Figure 6 (related to Figures 4 and 5). Transcription alterations in H1-TKO cells. 

(a) Nascent transcription recovery upon DRB release in WT and H1-TKO cells (top) and statistical 

analysis of EU intensity per nucleus (bottom). Values in the graph were normalized to those obtained 

at untreated samples and the statistical analyses shown were performed at the end point of the analysis.  

***P<0.001. (b) Statistical analysis of S9.6 intensity per nucleus in both cell types untreated or treated 

with RNAseA or RNAseH for 36h before immunostaining. (c) Representative images of S9.6 and 

γH2AX immunostaining in early, mid and late-S-phase mES cells. Scale bar, 5 µm. (d) Nuclear signal 



distribution and statistical analysis of the experiment shown in (c). (e) Distribution and statistical 

analysis of S9.6 (left plots) or γH2AX (right plots) nuclear intensities in WT and HMGB1-KO MEFs.  

 

 



 

 
 

Supplementary Figure 7 (related to Figures 5 and 6). Recovery of H1-TKO cells replicative 

stress upon transcription inhibition or R-loop inhibition. 

Statistical analysis of nuclear signal intensities of EU (a), S9.6 (b), and gH2AX (d), and IODs, fork 

rates and fork asymmetry in WT and H1-TKO mES cells untreated or treated with α-amanitin (c) or 

DRB (e). Statistical analysis of S9.6 and gH2AX (f), and IODs, fork rates and fork asymmetry (g) in 

H1-TKO cells transfected with an empty vector or with a RNAseH1-overexpression vector. 



 

 
Supplementary Figure 8 (related to Figure 7). Single molecule analysis of DNA replication in 

HCT-shSLBP cells. 

Immunoblot analysis of SLBP levels in control and Doxicyclin-induced SLBP-KD HCT cells. 

TUBULIN was used as a loading control. (b) Statistical analysis of IODs, fork rates and fork 

asymmetry in the same conditions. 

 

 

 

 



 

 
 

Supplementary Figure 9 (related to Figures 2e, 6e, S1a, S4a and S8a). Full images of WB. 

 

 

 



 

 

Primer Sequence (5' to 3') Annealing 
Tra (ºC) 

Med13l-Ex1F CTGGAGGATTGTCACTCCAACC 
Med13l-In1R TCCGGGAGGAGAAAGTTGCG 

62 

Med13l-Ex4F TGTGCGGCCCTATGACAAGG 
Med13l-In4R CAGATAACAGATACGCCAGCCC 

64 

Med13l-Ex5F AGTGTGGAGATAGCTCAGCACC 
Med13l-In5R TGCACGCAGTTACGCTGGTG 

64 

Med13l-In-lastF AGGTGGCCATGCTGGTGTGC 
Med13l-Ex-lastR CTGGATTGCACGTGAGCCAG 

64 

 
Inpp5a-Ex1F ACCGCGGTCCTGCTGGTCAC 
Inpp5a-In1R GAAAATGGGGATGTCAGGGTCC 

64 

Inpp5a-Ex4F AGAATACAACAGGGCGCGTGTC 
Inpp5a-In4R GCATGCGTGCCGACTTAGTAC 

64 

Inpp5a-Ex5F GGAAGCTTTTATTTTCTTCACGAATCC 
Inpp5a-In5R GACAACAGAGCTAGAGGGACC 

64 

   
Meg3F GACCCCCAGATCACAGAGAA 
Meg3R AAAGAACCCTGCCTCCAAAT 

60 

RianF CCTGGTGAACACATCCCTCT 
RianR TTTCCTTTCCCCTTGGACTT 

60 

AirnF AAAGGGAAGGGAAAGCTCAG 
AirnR GCATTAAAACCCTCCGAACC 

62 

Pias3F TATGGGCTGGATGGTGAGTG 
Pias3R GAGACCTGTGGGTGGTTAAG 

60 

AK13F CATGTTGCCTTCGTCATGGTG 
AK13R AGTTATGTCCCCAGCGTGC 62 

 
 

Supplementary Table 1 (related to Figures 4 and 7). Primers and qPCR conditions. 

Quantitative real-time PCR (qPCR) was performed in an ABI Prism 7900HT instrument (Applied 

Biosystems) with HotStar Taq polymerase (Qiagen) and SYBR Green (Molecular Probes). Reactions 

were performed through 15 minutes at 95ºC and 40 cycles of 30 seconds at 95ºC, 30 seconds at the 

annotated annealing temperature and 1 minute at 72ºC. Conditions for each pair of primers were 

empirically adjusted to a slope of -3.3±0.3 and R2>0.99 using four serial five-fold dilutions of 

sonicated genomic DNA. Reactions were performed in duplicate in at least in two independent 

preparations. Analyses were carried out using the ABI Prism 7900HT SDS Software (version 2.4). 
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